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Introduction
As expectations for the built environment change to reflect a deeper concern for sustainability, it is imperative to understand how these changes affect the value proposition for each of the many stakeholders in the life cycle of a building. The financial impact analysis of high performance building (HPB) design and operation practices will inform decisions made across the spectrum of interested parties, from the legislator contemplating the imposition of a new incentive to the tenant, balancing higher rental costs against a potential impact on productivity or the owner trying to maximize the long term profit.
This protocol consists of two linked strategies that drive the data collection and analysis, a top down process to clarify which financial questions and metrics are most valuable to key audiences along with a bottom up data survey to identify currently available information. The data survey will be used to collect available information on the impact and value of the most prominent aspects of HPBs" design, construction, operation, and ownership. The data collection protocol will be used to fill the gaps between what decision makers want to know and what information is currently available. With a more complete understanding of each HPB option"s costs and benefits, stakeholders will be better able to determine the most effective HPB strategy for their business needs.
Information Needs Assessment
The complexity and longevity of a building"s life lead to many different people, or groups of people, having a vested interest over the full life cycle of a project. In order to maximize impact, this project, will focus on the following key stakeholders: A single entity may in fact fill more than one of the above roles; as well different parties may have similar concerns and questions with respect to the value of HPBs. To better understand how each stakeholder will approach the prospect of being involved in a HPB project, typical questions asked at the outset of a HPB activity were collected. Due to the overlapping nature of the above roles, the typical questions have been grouped below by building life-cycle level to avoid repetition. These questions only represent a starting point for the data collection process and will be added to and modified over the course of the project.
Contractor

Pre-design
o How will HPB choices impact loan interest rates?
Design o How will materials and equipment choices impact project first costs? o How will sustainable design practices alter the required material quantities and equipment sizes for a project?
o How will the inclusion of experienced design professionals impact the design costs?
o How will the length of time required for design change?
o How will integrating the design process impact the projects design costs?
o How will requirements related to site impact alter building costs?
Construction
o What are the costs of special requirements regarding the use and disposal of building materials?
o What sort of procedural changes are required and how much will they cost?
o How will requirements related to site impact limit design and construction options?
o What sort of specialized technical labor will be required and how much will it cost?
o What is the impact of HPB construction practices on the time of construction?
Certification or Public Recognition
o How much does it cost to obtain official certification or recognition?
Occupation o How will this building impact the health and productivity of its occupants?
o How will this building impact the physical comfort and well-being of its occupants?
o How will work place desirability impact my retention of staff?
o How will this building help attract clients?
Operation o How much energy will a sustainably designed building use compared to a typically designed building?
o How much water will a sustainably designed building use compared to a typically designed building?
o How will maintenance schedules and cost change due to sustainable operation practices?
o What will be the impact on the flexibility of space utilization?
o What will it cost to implement sustainable facilities operation practices?
Ownership o How will a sustainably designed building impact potential rental rates?
o How will a sustainably designed building impact sale listings and the profit from sales?
o How will a sustainably designed building impact the cost of insurance?
The relationship between stakeholders and the project life-cycle level is complex and generally project specific, though some trends are consistent between projects. For example, it is less common for a facilities operation company to be involved in a project at the pre-design stage or that a developer would play much of a role in the day to day operation of a building. It is also possible that a single entity might fulfill multiple roles over the full course of a project, such as an owner occupier. This complex relationship will generally have to be appraised on a project by project basis.
Literature Review
To address the issue of finding what information is currently available, a literature survey was performed on the topics of cost estimation for both high performance and typical buildings. There is extensive information available on general building cost estimation, much of which is also useful in costing individual components and some assemblies commonly used in HPBs. These resources mostly cover the design and construction periods of the project life cycle and are generally of most interest to designers and developers. Much less information related to the performance of HPBs through occupation and their impact on owners and occupants was found over the course of the literature survey. The information that was found generally consists of research papers based on specific case studies and require extra effort to make them broadly applicable. A sample of the initial literature review can be found in Appendix A. The literature review is on-going, thus additional resources are being added to this list as they are identified and reviewed.
Data Collection Protocol
With an initial set of stakeholder interests identified and available literature collected, data gaps highlighting where it currently does not appear to be feasible to respond to key stakeholder questions. In addition to the effort to continue to identify new published resources, this data collection protocol is intended to provide a structure to collect HPB financial data that can be used to fill the knowledge gaps and so respond to stakeholder questions about the cost of HPBs. The data collection plan (Appendix B) will be used to pilot test the protocol, identify further stakeholder questions, and understand whether the indicators used to respond to the questions are useful to HPB decision makers. In the data collection pilot test, the stakeholders will clarify the information they need to make financial decisions regarding sustainably designed buildings, which will further inform the data collection process. The following data collection protocol will be used to address the data gaps identified by stakeholders.
Part A -Identify data requirements and availability 1. Identify key metric(s) needed to answer stakeholder question(s) and restate the original question(s) in terms of the identified metric(s). Metric(s) will most often consist of some value (cost, energy use, etc.) that can be used to explain the performance of a building. A sample list of performance metrics for sustainable buildings is available in Appendix C.
2. Identify the primary building and site characteristics that can be used to normalize the above metrics. Example characteristics include location, use type and size (for a more complete sample list of characteristics see Appendix D).
3. Develop a set of pertinent indicators using the metric(s) and characteristics selected above. Indicators allow for direct comparison between buildings by relating a metric to the characteristics of the buildings being compared (for example, cost per gross square foot, water use per occupant, etc.).
4. Using the data sources associated with the selected metrics or indicators develop list of available data and determine if quality and scope is sufficient to answer the initial question(s). Type 1 -Comprehensive data covering the required metrics and/or indicators is available from a "trusted source", as well as all pertinent building characteristics. Type 2 -Trustworthy data is available but is incomplete because of missing characteristics information. Type 3 -Obtaining required information will require extensive original research due either to complete lack of existing data or the unreliability of existing sources. This protocol is intended to provide a simple and flexible framework that will allow for a diverse range of issues to be addressed. It is indented to find and store specific data points regarding HPB costs. The inherent flexibility of the above data collection system will allow for results to be presented in multiple ways, geared to different stakeholder interests and backgrounds.
